PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2001-217802 
(43)Date of publication of application : 10.08.2001 



(51)Int.CI. 




H04J 11/00 
H04L 7/08 




(21)Application number 


2000-022459 


(71)Applicant 


KYOCERA CORP 
KDDI CORP 

KYOCERA DDI MIRAI TSUSHIN 
KENKYUSHO:KK 


(22)Date of filing : 


31.01.2000 


(72)Inventor : 


EN HIROSHI 
OZEKI TAKEO 
RO HO 

HAMAI TATSUAKI 



(54) SYMBOL TIMING DETECTION CIRCUIT FOR OFDM SIGNAL DEMODULATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the detection accuracy of 
symbol timing needed to set a time window for a FET operation 
performed to demodulate a received OFDM signal. 

SOLUTION: A conventional 1st correlation signal SI used to detect the 
symbol timing is delayed by a delay circuit 22 to obtain a 2nd correlation 
signal S2. The 1st and 2nd correlation signals SI and S2 are added by an 
addition circuit 23 and a 3rd correlation signal S3 is outputted. The 
relative error of peak position detection can drastically be improved by 
detecting the maximum peak of the signal S3 by a detection circuit 24 
since the peak of the signal S3 is strengthened mare than that of the 
signal S1. 



CITATION ^ 



ms^mmif (jp> 



(12) ^ 



(BDlnta.' 
H 0 4 J 11/00 
H0 4L 7/08 



(A) (ll)»tSrffl«4iBIS# 

4#IB2001 -217802 
(P2001-217802A) 
(43)4iH B ^ms^ smOE (2001. 8. 10) 



F I 

HO 4 J 11/00 
H0 4L 7/OS 



Z 6K022 
A 6K047 



msm^ miS^St «f^(D«C3 OL 6 K) 



(21)UtB»^ 


ttM2000-22459(P2000-22459) 


(71)BWA 


000006833 










(22)HiMB 


¥A12^ 1 ^31 B (2000. 1. 31) 










(71)HiHA 


000208891 
























598146942 
























llDSt«ifi!#K»SW6 -27- 8 






{74)f^A 


100072383 



















(54) [5im«>«»] OPDMe^««M5'>#-«'iS"f5>i'ttflill» 



C57) [Si^] 

ffl L rii/tfi^<om 1 ©tSWM-^ S 1 =&iliS|5]I§ 2 2 -c 



Si 



IP 




iit*^ 1 ] F D Mft^i . ■tomnmnsmm 

±mm 1 (Dmmrn^ tmz (D^mm^ i aiit u rig 3 

±isii 3 ®tBiw«^©H'T:£i^rai*}® li^m^ 6s« o 
F D Mm^oymnmuzyj^ji'it s > i^*4sia-r -si^ffi 

10 

^<iOF DM©^53i;£iNfSja5is-a'^.^ i <Dmmm^ 
±s^mmmm<Dmt}mmm6iw-m- i <mwp-i^ 20 
item 1 <D^tbw^i^mm^tiit}mn<o!^mmn^n'>m 
i*#8S:i-r 1 s*)6©o F D Mm^mmmtyy 

[if 3] «li[iB«l[illal^li. 

r-S^f-fs^i^PiapialllSi. 40 

t -r 1 X» 2 12tt©0 F D Mfs-^^iHM 

[000 1 ] 

i^^T^AtCffltr^^OFDM (iiL3^^jg^^3'Sll^^S> Orth 
ogonal Frequency Division Multiplexing ) M#©ffi 



2001-217802 

2 

[0 00 2] 

Ciie3t£©siii5] OF DMmm:^^immmvD-:f=^*v 

rfiJC. A:^J^t#*QPSK {Qjadarature Phase Shif 
t Keying) ^-C^IS^rm^ ^*a(Cj; »)f#6n/cft-^(C 
^tUTiEiSiS^-yx^ ( I FFT) ^n^Ct-CO 

FDmsm^m^^^-r^, -is. ^mm-cu^L 

fcOFDMgS!i8^m-^tC^*Ot:]S3i7-yi^ (FF 
T) ^n-o fc^. mM=S:n 5 . fit o -C. «<tffJ-CK F F 

TM©B#fffi,^<&ias-r ^ft:j«>©s#fi-t©'» si^ji- 5? 

- (G 1) ii^tSm-S I F F Tffl:^©^ 

?)iibm-^-¥=. '®^m?'j©5feasap^>{c:?-';T>7'ju<tii? 
[ooo3]E3(coFD MmmmTmmmn<D f - 

^^^mt?) C i J; 0 ^-^i^VUd? -Y s > i/^^tiit?>U 
*©#te©«J«0if*7j^-r. 03tCtel»T. OFDMSm 
1 KaSm^Sa 2fcAA3tl5, ilSlHllfS a 2 

w»OFDMM#©^IS»at)fffi|fiiti:ffll,iS I FFmc^ 
F F T©ISIffl,^©B#IS*i-C*S. j^lHl^ a 2 ©ffl^;^ 
#«^^^!S:m#^J!Slil8«a 3 fcA;^j3n^, l^lHlgSa 

aiifgHE^ns. «j«a?sa4©ffi:trm^tt^«t¥J^ 

±fe[a:t»^-^©TwB#ia©¥i^^tJ53^ffcn-s. ^sii^i^ 
ti. i^mmMmtjmmcmi^ti^. -7?, ofdms 

mft-^a 1 «iie?^l»iaS8a StcA:'??*!. 

^njy-ijv^&i <Dmt}{wt. asvmiaBS a 9 ^c a 

Q<Dmsm^-cmi-r^, i^jsaisa i o©^:^®-^ 
i5^t(,^ffi**isiifisn/c6, *©^ii*^^-^©iitraF^ 

■C©tet<i*-'-f r a 1 1 JCSitS. br-i'iiH*^^ 
HSSa 1 2-Ctt>''<^.7Tl^©1ii-?P6l^fflBl8Sa 1 0©ffl 

tim^<f>\:^-'^^m.^m^v. -e©f-i?fig*i6.5'-r 
fcA©it#**fi)«-s. 

[0004] 

[^?a^^^L/j;5iT^WS] OFDM^ISI:^^e«, 



(3) 

3 

[ 0 0 0 5 ) S^5fcCD«fiS-r{i, |SI3{CS^3tl-5J:5lCO 

5 > ^^mconmumt-r ^. lo 

[0006] :*:^B^BCCDraffi?&«?^L. «<t«-^S:^J 
[0007] 

mmmt. ^moFDumm^, ^tom^mmmmm-^ 
tis^hm 1 <onfm^^mniri>immm^mt . ±ts 

m 1 CDWMft-^*Bif5£l^rajMSiS-t*-C02 ©tSIISm^^ 20 
3 ®ffiWm-^B)f5£li#[fflF»3©tf- i'lf *>6^mO F DM 
[0008] 2|c#6l«{C*il,^r. MIESI 1 

itxom 1 ©instiiss t . ±Mmmmmm^^mo f d 

n^mwi^ti>m 1 ©^fsb^i^sifs i , smo f d m 
m-^<Dgs?gff*fT^is 1 (Dumm-m^t. ±sm 1 

iaK©Hi;^)ft-^fS^fifr"5l^lsIBStv •C«fi!EU-C«>J; 
[000 9] lite, *:^HjtE:*ji*-c. |?tE*iaii]ffi», 40 

[0010] 

[i6?^®9i*fe©?f^9S] ia3{c^-rse*©«^'cw. 



2001-217802 

4 

[001 1 ] ^^BJK^^JtP^raS^rJg^-r^fcJsi). 02 

#i<DtBM*^-r» 1 (o^mm^s it. ©tiw 
m#s 1 ^mmj^m^$^fcm2<Dmsm^s 2 

[ 0 0 1 2 ] la 1 tt±ia2|c^iw©:^***fe-rsfc*® 

^mrm 1 ©tsssm-^s 1 ^issr^. 0 1 offlMfs# 
s 1 ttBffSBfiffl T 3 «{c i^- p 1 *^-r. 

[0013] 22 KiiJI[illi§r. m 1 ©tBMM#S 1 * 
±iBB#IHT 3/c»jEffi3-a-CM2©fflligM#S 2 ^^fiSE 
IT*. 

[ 0 0 1 4 ] 2 3 »jta»iii8Sr. m 1 (ommm^s 1 1 
m 2 (D^mmn s 2 l-t^ 3 ©tiw^^ s 3 

[00151^2 ©tawft^s 2 1 otaMfi-^s 1 
*ii#ifflT3fc'tt®si$-e-ct*4©-e. »2©tBM^t-^s 
2 (D b-- p 2 «m 1 Of aWfi-^ S 1 cDMitir t f - 

p 1 <DmmT 3 /ditan-can^. 1 sy^i^2 
©ffiMfi# s 1 . s 2 ©ip-ca 3 n^is 3 ©tawii^ s 

3«S 1 i S 2©f-i?fiig3&s*ft^mF^JK::^#5tfii<D 

f-^t'P 3 ^wr-sc itches, 

[0016] 24 »<^uiiBis-c. m3<Dmmmn s 3 © 

m5ei^fajF«30±tB P 3 A» F D Mfi#(D« 

[0017] c;©J;0fc:$:aH;3rtt. fif3fe©->'>^0i'© 

-9S l^t'-d'P 1*, aS3©4BMfi#S3©tr-i'P 

3^ff^CttcJ;-5rj:D?ii^[:-rSJ:i{cJ;»3. f-if 

[0018] 

ttiiaK©-j|j»mi2i4*#j®Lrsi«iaTf-4. mAiOs 

mm. 1 0 tti^siaiS't?* *). cti^mmz-^ioitm 
mmmws^2 i^wis-r-s. 1 uiassisissr, m 
tmmm^ 2 2 icm^ v. 1 2 »snffs-c. ms&mn-M 

[ 0 0 1 9 ] 1 3Rc; 1 4 isimmm. 1 5 s*^N' 



(4) 



n^fmm-c. cne-ieigs 1 3 - 1 7 tcj: o . mismm 
ass 2 4 3 nri i . 

to 02 0 ] a2CD3y6WcteUT. SffiOFDMft-^ 

1 u^m^2 tcA:*33ns. ajiiii»2 tki^mt 1 

/cl:fSftOFDM<l-^l3{»S3eSSnS. CCrTH*, 
mt*. SfiOFDMM-^l©:7'';T>:^^l'{cfcWSS 
(,»OFDM-»sJ^"Jt'©B$|fflt?*^. jaiSlHllf|2CDt±l:^« 

mtmt.'smmn^mmm 3 tc a:^? s n-s. ^ises a 

^^fciifftonS. CC-CT2«. m^ii. ^OFD* 
Ps{n) * Psin) 



ItPa 2001-217802 
6 

t: MM^ 1 © U 7 > :/-'t'K teW 53Sl^ O F D MJ^ ^^Jl/ 
I5ii«8{cA;ti3ii^. Sfc, :S«OFDMM#l was 

7 ;l'^r7t?^HT2CD¥i^7&l**&6n6. ^^-fJbtJf 

7 0tt!^;(I#tti«|5|SS9tCA:^3n^. i^»iaifSio 
[0 02 1 ] 

[lg%l] 

(1) 



(2) 



d — 47 



(3) 



[ 0 0 2 2 ] ^ 1 CDtiMm-^S 1 (JjlISlElBS 1 1 (CA:^ 

jfjnfitg 1 2 rflnff 3 m 3 ©tswfi-^ s 3 =k^^T 
s. 

[0 0 2 3] CC-C. 

52 = PP (n-8 0) (4) 

53 = PP (n) +PP (n-8 0) (5) 

•c* 5 . m3 (ommmn s 3 am^o^ ^ icmmmm 2 

[0 02 4] *IWIiIBS2 4k:*J(,^-r. HSCD+SMfi-^S 

^m^LfcUommtJ-^ v^ris (omttt^s 1 4 -rtb 

^JffllSISl e-CW, «ffci&ffi<D^#36S-'^ f 7 T 1 5tCS^ 

fi^Sniklttl«, ^-^^FLfcir-f 

[0 02 5] IS15tt, — fjiUr. ETS I /BRAN 
©HYPERLAN Tvpe2*iteSB{Cj:*0 F DMW# 



aJ Cmrtl 6 Msec) A. B, C7-/-JI/K*»JE> 

30 a. pb3!P6v>*fJi/4«-r £>d^%ftif±j-r&*s, laeic 

5 >5^t^ta^Q<i:C NR iOK^^rTj^ 
■r, |S]S<j:«3, CNRAil 0 dBJit±-C*n(i+^^itf 

?cW*ifiJffl-r S»^Q 1 J; *5 . ASCJ^B ^ -Jl' H**U 

[0 02 6] 07BM3©tBliafi-^S StCMiS-rS^m 
fiMM (n) S^i^^rt^ia^-z.^-^ 
©^r-^S^i' (•y->^y>i^«it) <tMM(n>©M{^* 
^-r-Pfl-c. c in\mm V fcMHililiS 2 4 <Dm'^^m b 
40 rfcO, MaxpotMM{J^^•.^' 7t 1 5tcS;ie.nfc*;*;fc;' 

-^'ifiK+a^u. *fctf-^<*Hiii@ttWiB-^i^ifflT© 

[00 2 7] ^fte, mnBffiMM»[a]!S2 1 B04©«^ 

•So 

[00 2 8] 

[|6?g©5am] JiLht5i?«Ofca:5fC^:|6?iK:J;ti«, U 
50 >itL/tBf^JJtlHlffi©ii»n©*r. i^>;KJl'f -f S^i'©!* 



(5) 



2001-217802 



[E 5 ] OF DMff #©7' y r >:?';i'aiJ©^#?^iS;©- 
[ig7]#s«MM (n) if ^^^'©M^^'&^'rig 

3 mL^mm^mm^ 

4 ^©@8S ' 



10 



8 

5 i^BSS 

6 I^WiW-i^y -Ol^ii 

8 giUHIS 

9 ummm 

1 0 l^jflBljig 

1 1 mmmm 

12 j!)QlllS 

13 mmm 

14 tfc^^lillfS 

15 f^y^r 

16 5>i^$iJ®g|J 

17 rs? >f 5 > ifm-^^mm^ 

2 2 mmm& 
2 3 mwmm 
2 4 ikm^m 



mi) 



imz] 



O »- 





51 













S2 



f 

23 



24 



S4 





001-217802 



m4] 



1 



c )* 



21 



< )2 



10 



9 



11 



2a 



3: 



13 



24 



12 







" mm 




T7 


15 





[07 ] 



I A IttAl A |R^|BA| B i B I B i B I IB| GIC j A 



RAaLA.1B.B 



Pb 

t 



mm-^ nrfRAi A |RA|RA| B I B I B I B I LB| GIC I A | C| 



«CW I A |RA| A |HA | RA| B I B I B I B JlB| GlC I A | CCU 



Maxpol MM 








1 rn 


— 1 — 


— 1 r 


V 1 







200 



300 400 
tttt»MM<ii> 



BOO 



600 



m-mn^^m-wsm 6-27-8 *^^^?± 

aCM«S8I^K?*aaif6-27-8 «^#*± 



F5r— AC##) 5K022 DDOl DD13 DD17 DD19 DD33 
DD42 

5K047 M03 BBOl CCOl HH03 HH15 
HH53 r*l36 



#PS2 001-217802 



»7»n (3) tfJlKACD^^^M Cip«14*lfl31B(2(W2.l.31)«ff) 















2001-217802 


H04J 11/00 




2000- 22459 


000006633 


000006633 














































000208831 


000208691 






















a 




































598146942 


599108264 




































*if5«t±ffli«ifricB 2 - 1 - 










8 


15 










ftaA 100072383 


ftSA 1000723B3 














2001-223631 


H04B 7/26 




2000- 33399 


5981469^ 


599108264 


































«S«PiSSK»Swj6-27- 


fllfS«±«HTfT:WK2-l- 










8 


15 










000208891 


Q002{»891 












^r>f -T-f 












a 


































000006633 


0000068^ 














































tmX 100072383 


ft3SA 100072383 

















-jEK 15- 



